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Objectives: To explore students’ attitudes toward inter-
professional education (IPE); to explore whether there
are significant differences in the readiness of students in
various healthcare professions; and to investigate whether
demographic characteristics have any significant influ-
ence on their attitude and readiness.
Methods: This was a cross-sectional study. The Readiness
for Interprofessional Learning Scale (RIPLS) was adminis-
tered to all 2nd-, 3rd-, and 4th-year undergraduate students
of the respiratory care, physical therapy, cardiac technology,
clinical nutrition, and clinical science laboratory profes-
sional programs at the University of Dammam. Data were
analysed using descriptive and inferential statistics.
Results: The overall mean score of students’ readiness
(mean ¼ 66, SD ¼ 8.7) was higher than the average score
on the RIPLS (mean ¼ 47.5). A comparison revealed
statistically significant differences between health pro-
fession groups in terms of readiness (P ¼ .000). The
overall mean readiness score of clinical nutrition students
was higher than that of other groups. There were signif-
icant positive relationships between year of study and the
overall RIPLS score, the teamwork and collaboration
subscale score, and the negative professional identity
subscale score (r ranged from .117 to .189, P  .023).
Conclusion: Overall, the study revealed a satisfactory de-
gree of readiness and a generally positive attitude among
students regarding shared learning and the value of team-
work and collaboration. The results suggested that clinical
nutrition students appreciated interprofessional collabora-
tion more than students of other health professions.
Furthermore, as students advanced in their years of study,
their readiness for interprofessional learning increased.y. This is an open access article under the CC BY-NC-ND license
.1016/j.jtumed.2016.09.003
M.F. Al-Qahtani580Keywords: Collaboration; Health profession students’ atti-
tudes; Interprofessional education; Teaching and learning
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Production and hosting by Elsevier Ltd on behalf of Taibah
University. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).Introduction
Interprofessional education (IPE) has been defined as
circumstances in which students from two or more pro-
fessions learn with, from, and about each other to enhance
collaboration skills and promote quality of care.1 At the
learner level, it is assumed that students engaged in IPE are
more likely to understand each other’s professional roles
and responsibilities.2 At the faculty-member level, it is sug-
gested that IPE encourages mutual respect and understand-
ing among colleagues on healthcare teams.2 Among
important competencies for interprofessional teaching are
positive role modelling and an appreciation of multiplicity
and distinctive contributions.2
It is emphasized in the medical education literature that
all students in health care professions should be engaged in
IPE as a component of their curriculum in order to be well
prepared for professional work.1,3e5 Although the literature
highlights the importance health care professionals’ good
teamwork with both patients and colleagues in health
service settings, the argument regarding how and when
students should be exposed to interprofessional education
is ongoing.6 It is argued that one of the main barriers in
the development of IPE is students’ attitude toward its
acceptance.7
In the context of KSA, Fallatah and her colleagues8
investigated the perception of IPE among medical, nursing
students and graduates of the medical college at King
Abdulaziz University. They found that medical students
and graduates valued IPE and believed that the inclusion
of IPE in their curriculum would improve patient care and
increase the satisfaction of the healthcare provider. In
addition, measurements performed by Al-Eisa et al.9
revealed that the perception of and readiness toward IPE
among female undergraduate healthcare students at King
Saud University were high.
To the best of the author’s knowledge, students’ attitude
toward IPE has not been officially measured at the Univer-
sity of Dammam inKSA. This paper explores the attitudes of
students in health professions toward IPE, as measured by
the RIPLS. It also investigates whether there are significant
differences in the readiness of students of various healthcare
professions, and it determines whether demographic vari-
ables have any significant effect on students’ attitude and
readiness in relation to IPE.
It is hoped that the results of this study will serve as a
baseline for decision makers to initiate and develop IPE at
different levels at the University of Dammam. The findings
of this study will contribute to the existing knowledge base
on interprofessional education.Materials and Methods
Study setting
This study was conducted with students of five health
professions at the University of Dammam, KSA.
Study design
The cross-sectional study was conducted in the second
semester of the 2015e2016 academic year.
Target population and sample size
The target population was all 2nd-, 3rd-, and 4th-year
undergraduate students of the respiratory care, physical
therapy, cardiac technology, clinical nutrition, and clinical
science laboratory professional programs at the University
of Dammam, KSA.
Data-collection tools
Data were collected through a self-administered ques-
tionnaire. An explanation of the term ‘interprofessional ed-
ucation’ and the purpose of the study were presented on the
first page of each questionnaire, and the voluntary anony-
mous nature of participation and confidentiality were
assured. Students’ written consent was obtained, and their
right to opt out was emphasized. Approximately 10e15 min
was required to complete the questionnaire.
Instrument
The Readiness for Interprofessional Learning Scale
(RIPLS), originally developed by Parsell and Bligh10 and
revised by McFadyen et al.,11 was adapted to evaluate
students’ attitudes towards IPE. It consists of 19 items
covering four subscales: teamwork and collaboration,
negative professional identity, positive professional
identity, and roles and responsibilities. The items ask
participants to indicate their level of agreement on a 5-
point Likert scale (1 ¼ strongly disagree, 2 ¼ disagree,
3 ¼ neutral, 4 ¼ agree, or 5 ¼ strongly agree). The scoring
is reversed for negative statements (statements 10, 11, and
12) so that for all items, a higher score reflects a more
positive attitude toward interprofessional learning. The
overall possible maximum score on the RIPLS is 95, and
the minimum is 19. The reported mean score on the RIPLS
scale (47.5) is considered an average indicator of students’
readiness.12 The maximum scores for the RIPLS subscales
are as follows:
Teamwork & collaboration subscale, 9 5¼ 45 maximum,
statements 1e9
Negative professional identity, 3  5 ¼ 15 maximum,
statements 10e12
Positive professional identity, 4  5 ¼ 20 maximum,
statements 13e16
Table 1: Demographic characteristics.
Variable Descriptor Frequency %
Age <20 41 10.78
20e22 318 83.68
23e25 21 5.52
Gender Male 81 21.3
Female 299 78.7
Year of study 2 123 32.4
3 113 29.7
4 144 37.9
Department RC 105 27.6
PT 88 23.2
CT 67 17.6
CN 59 15.5
CLS 61 16.1
Total 380
Measuring healthcare students’ attitudes toward interprofessional education 581Roles & responsibility, 3  5 ¼ 15 maximum, statements
17e19
The demographic information obtained was age, gender,
department, and year of study.
The majority verdict among numerous studies13e15 that
have assessed the reliability and validity of the RIPLS is that
it is valid and reliable, despite some internal consistencies in
the fourth subscale.
Statistical analysis
The Statistical Package for Social Sciences (SPSS, IBM,
Chicago, Illinois, USA) version 19 was used for the data
analysis. Continuous data were presented as the mean and
standard deviation. Categorical data were presented as the
number and percentages. Comparisons of students’ mean
subscale scores on the subscales of the RIPLS based on de-
mographic variables were conducted using a t-test (for 2
groups) and ANOVA (for more than 2 groups). Cronbach’s
alpha coefficients were computed to evaluate the internal
consistency of the RIPLS. A Pearson test was performed to
assess the associations between the variables studied. A p-
value  .05 served as the cut-off for statistical significance.
A pilot study was conducted with a group of five students
to test the feasibility and applicability of the instrument. The
result of the pilot study showed that the survey was clear to
and understood.
Ethical considerations
Ethical approval and permission to access the sample
were secured from the Institutional Review Board at the
University of Dammam.
Results
Overall, 380 participants of a possible 422 completed the
questionnaires, for a response rate of 90%. The response
rates by profession program were as follows: clinical nutri-
tion: 86% (n ¼ 69); clinical laboratory sciences: 88%
(n ¼ 69); cardiac technology: 100% (n ¼ 67); physical ther-
apy: 85% (n ¼ 103); and respiratory care: 92% (n ¼ 114).
Survey responses and participant characteristics
The sample comprised 380 students. The highest portion
of students were in their fourth year of study (n ¼ 144,
37.9%), female (n ¼ 299, 78.7%), aged 20 to 22 (n ¼ 318,
83.68%) and studying in the respiratory care department
(n ¼ 105, 27.6%) (Table 1). It should be noted that only two
out of five departments included in this study (respiratory
care and physical therapy) had male students.
Reliability of the RIPLS
Internal consistency was measured using Cronbach’s
alpha coefficient. For the overall RIPLS, Cronbach’s alpha
(a) was .866; for the teamwork and collaboration subscale,
a ¼ .854; for the positive professional identity subscale,
a ¼ .800; for the negative professional identity subscale,a ¼ .669; and for the roles and responsibility subscale,
a ¼ .350. It has been argued that a minimum Cronbach’s
alpha coefficient of .70 reflects adequate internal consistency,
and an alpha less than .70 reflects inadequate reliability.16
The findings of this study are in agreement with previous
RIPLS research14,15,17e19 that has reported poor internal
consistency with the roles and responsibility subscale
across diverse cultures.RIPLS item-level analysis
Table 2 shows the mean and standard deviation for each
statement in the RIPLS survey for the whole group (n¼ 380).
The statements rated highest were no. 7, “For small-group
learning to work, students need to trust and respect each
other” (mean ¼ 4.3921, SD ¼ .90524), and no. 8, “Team-
working skills are essential for all healthcare students to
acquire” (mean ¼ 4.0132, SD ¼ 1.05387). The lowest rated
statements were no. 18, “I am not sure what my professional
role will be” (mean¼ 2.3579, SD¼ 1.1660), and no. 17, “The
function of nurses and therapists is mainly to provide sup-
port for doctors” (mean ¼ 2.9211, SD ¼ 1.2889). The results
indicated that students had positive attitudes towards shared
learning. Statement no. 3, “Shared learning with other
healthcare students will increase my ability to understand
clinical problems”, was rated high (mean ¼ 3.8737,
SD¼ 1.13929), as were statement no. 6, “Shared learning will
help me to think positively about other professionals”
(mean ¼ 3.826, SD ¼ 1.0098), statement no. 16, “Shared
learning before qualification will help me become a better
team worker” (mean ¼ 3.8105, SD ¼ .9912), and statement
no. 13, “Shared learning with other healthcare students will
help me to communicate better with patients and other
professionals” (mean ¼ 3.8079, SD ¼ 1.0026).Comparison of overall RIPLS score and subscale scores
based on students’ program of study
Table 3 shows the mean scores for each subscale and the
overall RIPLS score for the whole group and for each health
profession. The overall mean score of students’ readiness was
66.09 (SD ¼ 8.7). This score was higher than the reported
average score of the RIPLS (47.5). Additionally, in each
Table 3: Comparison of overall RIPLS score and subscale scores based on students’ program of study.
RIPLS subscales All students
Mean (SD)
Respiratory
care
Mean (SD)
Physical
therapy
Mean (SD)
Cardiac
technology
Mean (SD)
Clinical
nutrition
Mean (SD)
Clinical laboratory
sciences
Mean (SD)
ANOVA
N 380 105 88 67 59 61 F P
Teamwork & collaboration 34.66 (6.47) 35.32 (6.75) 31.77 (7.36) 33.72 (5.38) 37.12 (5.76) 36.34 (4.53) 8.840 .000
Negative professional ID 10.43 (2.77) 10.89 (2.71) 9.18 (3.18) 9.82 (2.53) 11.39 (1.98) 11.15 (2.40) 9.609 .000
Positive professional ID 14.97 (3.19) 15.28 (3.41) 14.17 (3.32) 13.89 (3.08) 16.10 (2.75) 15.69 (2.49) 6.517 .000
Roles & responsibility 8.89 (2.30) 8.73 (2.41) 8.10 (2.36) 9.00 (2.42) 9.20 (1.81) 9.87 (1.90) 6.079 .000
Overall RIPLS 66.09 (8.78) 66.45 (1.00) 62.86 (9.07) 64.79 (7.49) 69.03 (8.09) 68.75 (5.97) 6.840 .000
Table 2: RIPLS item-level analysis.
N Statement Mean SD
1 Learning with other students will help me become a more effective member of a healthcare team. 3.54 1.23
2 Patients would ultimately benefit if healthcare students worked together to solve patient problems. 3.95 1.01
3 Shared learning with other healthcare students will increase my ability to understand clinical problems. 3.87 1.14
4 Learning with healthcare students before qualification would improve relationships after qualification. 3.72 1.01
5 Communication skills should be learned with other healthcare students. 3.76 1.06
6 Shared learning will help me to think positively about other professionals 3.82 1.01
7 For small-group learning to work, students need to trust and respect each other. 4.39 .90
8 Teamwork skills are essential for all healthcare students to learn. 4.01 1.05
9 Shared learning will help me to understand my own limitations. 3.59 1.07
10 I do not want to waste my time learning with other healthcare students. 3.54 1.19
11 It is not necessary for undergraduate healthcare students to learn together. 3.48 1.20
12 Clinical problem-solving skills can only be learned with students from my own department. 3.40 1.17
13 Shared learning with other healthcare students will help me to communicate better with patients
and other professionals.
3.80 1.00
14 I would welcome the opportunity to work on small-group projects with other healthcare students. 3.58 1.11
15 Shared learning will help to clarify the nature of patient problems. 3.77 .95
16 Shared learning before qualification will help me become a better team worker. 3.81 .99
17 The function of nurses and therapists is mainly to provide support for doctors. 2.92 1.29
18 I am not sure what my professional role will be. 2.36 1.17
19 I have to acquire much more knowledge and skills than other healthcare students. 3.61 1.02
M.F. Al-Qahtani582profession, the mean score in the four subscales was higher
than the reported average score of each subscale.
Students in the clinical nutrition profession had the
highest overall RIPLS mean score (mean ¼ 69.03,
SD ¼ 8.07), followed by students in clinical laboratory sci-
ences (mean ¼ 68.75, SD ¼ 5.96) and respiratory care
(mean¼ 66.44, SD ¼ .100).
Clinical nutrition students were more in agreement with
statements reflecting teamwork and collaboration
(mean ¼ 37.11, SD ¼ 5.37), negative professional identity
(mean ¼ 11.38, SD ¼ 1.98) and positive professional identity
(mean ¼ 16.10, SD ¼ 2.75) than their counterparts. While
physical therapy students were more confident in their roles
and responsibilities (mean ¼ 8.10, SD ¼ 2.36) than most of
their colleagues, only clinical sciences laboratory
(mean ¼ 9.86, SD ¼ 1.90) and clinical nutrition
(mean ¼ 9.20, SD ¼ 1.80) students obtained higher scores.
Physical therapy students scored lower on teamwork and
collaboration (mean ¼ 31.77, SD ¼ 7.36), negative profes-
sional identity (mean ¼ 9.18, SD ¼ 3.17), and roles and re-
sponsibilities (mean ¼ 8.10, SD ¼ 2.36), indicating less
readiness for interprofessional learning than students of
other health care professions. They also scored lower on the
overall RIPLS (mean ¼ 62.86, SD ¼ 9.06) (Table 3).Statistically significant differences were found between
health profession programs on all subscales and the overall
RIPLS (P < .001). Post hoc comparisons of this finding
revealed statistically significant differences on the teamwork
and cooperation subscales betweenRC and PT (P¼ .001), PT
and CN (P < .001), PT and CLS (P < .001), and CT and CN
(P ¼ .020). These findings indicated that students of the RC,
CN, and CLS professional programs scored higher than PT
students. CN students scored higher than CT students. For
the negative profession identity subscale, post hoc compari-
sons revealed statistically significant differences between RC
and PT (P < .001), PT and CN (P < .001), PT and CLS
(P< .001),CTandCN(P¼ .009), andCTandCLS (P¼ .040).
These findings indicated that students of RC, CN, and CLS
profession programs scored higher than PT students. Both
CN and CLS students scored higher than CT students.
For the positive professional identity subscale, post hoc
comparisons revealed statistically significant differences be-
tween RC and CT (P¼ .036), PT and CN (P¼ .002), PT and
CLS (P ¼ .029), CT and CN (P ¼ .001), and CT and CLS
(P ¼ .010). These findings indicate that students in the RC,
CN, and CLS professional programs scored higher than
CT students. Both CN and CLS students scored higher than
PT students.
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parisons revealed statistically significant differences between
RC and CLS (P ¼ .015), PT and CN (P ¼ .030), and PT and
CLS (P < .001). These findings indicated that students of the
CN and CLS professional programs scored higher than PT
students, and CLS students scored higher than RC students.
For the overall RIPLS score, post hoc comparisons
revealed statistically significant differences between RC and
PT (P ¼ .031), PT and CN (P < .001), and PT and CLS
(P < .001), and CN and CT (P ¼ .044). These findings were
an indication that students of the RC, CN, and CLS pro-
fessional programs scored higher than PT students. CN
students scored higher than CT students.
Comparison of overall RIPLS score and subscale scores of
students based on their demographic characteristics
An ANOVA revealed that there were significant differ-
ences the teamwork and collaboration subscale score
(F ¼ 7.730, P ¼ .001) and the negative professional identity
subscale score (F ¼ 6.079, P ¼ .003) among students in
different years of study. Post hoc comparisons revealed sta-
tistically significant differences in the teamwork and coop-
eration subscale scores between 4th- and 2nd-year students
(P¼ .001) and between 4th- and 3rd-year students (P¼ .012),
with 4th-year students scoring higher than both 2nd- and
3rd-year students. For the negative profession identity sub-
scale, post hoc comparisons revealed statistically significant
differences between 4th- and 2nd-year students (P ¼ .002),
with 4th-year students scoring higher than 2nd-year students.
A comparison of the overall RIPLS score and subscale
scores across student age groups revealed no significant dif-
ferences in the overall RIPLS score or the four subscale
scores (.809  F  2.646; .072  P  .446).
A comparison of the overall RIPLS score and the four
subscale scores between male and female students revealed
no significant gender differences (.215  t  1.58;
.116  P  .830).
Relationships between overall RIPLS score and subscale
scores and students’ demographic characteristics
Correlation analyses were conducted on the overall
RIPLS score and subscale scores in relation to age group.
The analyses revealed no significant relationship between age
group and the overall RIPLS score or the subscale scores
(.032  r  .068; .184  P  .902).
A correlation analysis between the overall RIPLS score
and the subscale scores in relation to year of study showed
significant correlations between year of study and the
teamwork and collaboration subscale score (r ¼ .189,
P  .001), the negative professional identity subscale score
(r ¼ .173, P ¼ .001), and the overall RIPLS score (r ¼ .117,
P ¼ .023).
Discussion
Students’ attitudes toward interprofessional education
are important factors that affect their acceptance of this
approach to education. The study was conducted to assess
the readiness of Saudi undergraduate students in healthprofession programs for interprofessional education. The
overall results of the study showed that all students believed
that it was essential for all healthcare students to acquire
teamwork skills. In addition, it showed that their attitudes
towards shared learning were positive and that on average,
their readiness was high. The results of this study are
consistent with studies conducted by Olenick et al.20 and
Lairamore et al.,21 which showed that most healthcare
students had a positive perception of IPE during their
undergraduate education. The optimistic findings of this
study can serve as a basis to support educators and
decision makers in initiating new IPE curricula.
However, there were statistically significant differences in
the readiness of students in the different professional pro-
grams. This finding supported the results of Hertweck et al.22
and Keshtkaran et al.,23 who reported significant differences
between the readiness of students in different health
programs. In this study, the overall RIPLS mean score of
the clinical nutrition group was higher than that of other
groups. This finding could be attributed to the nature of
this profession’s services, which constitute a common
platform for service for all other health professions.
Therefore, students in the clinical nutrition group were
likely to experience more challenges in their interactions,
relationships, teamwork and collaboration with other
professionals.
A comparison of the mean scores of the four subscales
among the groups of health professionals suggested that
students in the clinical nutrition profession acknowledged
the value of interprofessional education, revealed in partic-
ular by the subscales of teamwork and collaboration, and
their professional identity was high. These findings can be
partially explained by the fact that clinical nutrition is
commonly in demand by all types of patients. Therefore, the
high readiness of the clinical nutrition students might reflect
their awareness of the importance of interprofessional
educational collaboration in their profession and of the
potentially adverse consequences of being in an isolated
professional/uniprofessional education system, with no
direct interaction with other professions in their undergrad-
uate years. It also highlights the need for clinical nutrition
students to acquire particular teamwork and collaborative
skills, effective communication skills, and the ability to share
knowledge and skills with other professions in order to
comprehend potential clinical issues in a real work environ-
ment. This interesting finding might indicate the presence of
high-quality clinical training and a positive educational
environment within clinical nutrition programs, which may
reinforce positive attitudes towards IPE.
Physical therapy students scored significantly lower on
three of the four RIPLS subscales, i.e., teamwork and
collaboration, negative professional identity, and roles and
responsibility. They also scored significantly lower on the
overall RIPLS. These findings were partially consistent with
the study by Rose et al.24 regarding the measurement of
attitudes of students in medicine, nursing, occupational
therapy, and physical therapy toward interprofessional
education. In that study, it was found that physical therapy
students scored lower on both the professional identity and
roles and responsibility subscales than students in the other
professions. In the workplace, it is expected for physical
therapists to as part of an interprofessional team.
M.F. Al-Qahtani584Therefore, the scores of our physical therapy students might
raise questions about why they would exhibit the lowest
RIPLS mean scores of all healthcare students. Plausible
explanations for the less positive attitudes reported by
physical therapy students in this study may be that the
scores were partly influenced by their curriculum and/or
the quality of their clinical training. Therefore, we advocate
for educators to utilize qualitative measures other than an
attitudinal scale, such as focus groups, to uncover other
factors that may impact students’ attitudes toward IPE.
The findings of this study showed revealed no statistically
significant gender differences on the overall RIPLS score or
on the four subscales. This finding contradicted that of
Hertweck et al.’s22 study, which found significant differences
between males’ and females’ scores on the overall RIPLS and
on the teamwork and collaboration subscale, with females
scoring higher than males. This result contradicts the
finding of Lie et al.,25 in which female students were shown
to have scored significantly higher than males on the
overall RIPLS. Although this study confirmed the absence
of significant gender differences, it is suggested that these
findings be replicated by administering the RIPLS to
health-profession programs that involve both male and fe-
male students, as this study included only two health-
profession programs that involved male students.
This study confirmed the absence of relationships between
age and overall RIPLS score. This result aligned with the
findings of Hertweck et al.22 The results of the present study
were also consistent with the research of Irajpour and
Alavi26 on the assessment of the readiness of health science
students at Isfahan University of Medical Sciences for
interprofessional education; their findings revealed no
statistically significant association between demographic
variables and students’ readiness.
In this study, the positive significant relationships be-
tween the year of study and the overall RIPLS score, team-
work and collaboration subscale score, and negative
professional identity subscale score indicated that senior
students were more likely than junior students to have pos-
itive attitudes toward interprofessional learning. This finding
contradicts the result of Williams et al.,27 which revealed that
students enrolled in eight undergraduate health professions
scored significantly lower on the four RIPLS subscales as
they approached their final year of university education.
Our result is also in conflict with the finding of Al-Eisa
et al.,9 which showed no significant difference in students’
perceptions of IPE with respect to the year of study. Our
students’ shift toward more positive attitudes toward IPE
as they progressed in their education reflected their
openness to learning and collaborative work. This might
imply for educators that introducing IPE curricula at early
stages of undergraduate education might reinforce
students’ positive attitudes toward such a system. It is also
recommended that an overview of IPE be incorporated
into a workshop to provide context and to ensure all
students have the same knowledgebase.Conclusion
Overall, the study revealed an acceptable degree of readi-
ness and a generally positive attitude of all healthcareprofession students toward shared learning and the value of
teamwork and collaboration. The results indicated that clin-
ical nutrition students appreciated and valued interprofes-
sional collaboration more than students of other health
professions. Moreover, students seemed to have a high state
of readiness for interprofessional learning as they approached
their senior year.
Limitations of the study
This study was carried out in one major Saudi university.
Thus, the validity of relating these results to other univer-
sities is uncertain.
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